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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem in an 
AC output solar cell power generating system for taking 
out maximum power from solar cells and superimposing 
it on the power from an AC power supply, that the 
power conversion loss is increased because power is 
converted twice when a DC/DC converter having a 
maximum power point tracking function is combined with 
an inverter in order to realize maximum power point 
tracking and total efficiency of the power generating 
system is lowered. 

SOLUTION: Maximum power point tracking is realized 
without employing a DC/DC converter by keeping 
optimal operating conditions of an inverter from the 
waveform of pulse voltage and current generated from 
solar cells when the instantaneous output power from 
the inverter varies over time. 
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40 [0 0 5 9 ] KMiz^ ±mW<^ 1 ;6^*^ii-^IIS76^ ± 

A(Dy5\^^mm^mmz^i^x^ ±mmi&\:^m±'r^ 
mt}imrstttiz±m-Lxi^^^ 

[0 0 6 0] Ltzt<r>x^ :i;.mmi\klt<^^'t^mj± 

^\ xmmi& 1 t^^±-t^mt}tmMzfji^mj±j: ^ h 
50 ^ L xm^mmim^m^^ 6 5 tim^asiii 4 e j: 0 
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LT. murtb 1 *^^s-r-i.¥J^mE*^T^-r-i>3 tic 

J: 0 . 1 *«^^-r-l>SJ±*^ 1 

[0 0 6 1 ] ^^d. :kmm^ 1 A^^^i--i.iI/±*'. * 

t ^ . m^mm.<m^m^ e 5 1± l (om^n-:>. tLx 
*<TK-r-s<DT-. -f >/N'-5' 2 3 (DW-mxt)mm.iiTm 

to 0 6 2] m3 ro^fiJl;:fcv^Tti-;JcPi«?te 1 

^^mmLX'.^tzAK *^«?tki ^m^-t^mi±ts^zf 

m&t^^. 1- 2 3(cfctt^^MI^^?r#)^U 

Ti^js-r-s^r 2 3a)¥m;^j«:^«:iiSu> ■< 

- 5' -> X X A Sr ©J iSi L T t <t I ^ . 
[0 0 6 31^3 »IIJfe^J(cfctNT{±, 1 

±-t^mt)(omi^''S^^o'^^^m^^xh^^^\^^ *fim 
f> /hro-?- n-f no^isi'^igi^* n-^'nroKrBi ii -5 

[0 0 6 4 1 B 3 oii)5fe^Ji-J3t>Tt±. *^m?te 1 ti^m. 

^-r * «)E*«-t <7>¥iSffi «r «tt7) -a Bira te tt -5 *pgS?|t 
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[0 0 6 5] S 3 «)3l^feCT^c^^l^-c. ;t;(lgli?te l 

-r ^ <D ¥lSHi 5r /J ^ ^, 7? |S) -I, ^ FbI I c 

[0 0 6 6] L/-*'-pT. ^3K)||*eiJ{zi3t^Tti, 

-r -5 HH S fc (±S»ii t (±mi±±i J; a'«Bglc J; r * 

20 [0 0 6 7] m3(omMmiZiil^Xlt^ ^>^<-9 2 3 
*<E^-r-5¥±feia;':5r'i' >/<-$' 2 3 A<iii;'3-r-l.mfiSo 

2 3*<tB;':-r-i)«ffirotiil'i^*ii?ai-r-5^i:tcJ;o-rtTo 
T J; t ^ L. , 2 3 *<ti3:^-r ■am;': wtHg^rSiJ 

Sp-r C 1 J: ^ T^T -3 T t J; t ^. 
[0 0 6 81 ll7li*§|Bfl0^4 117 

30 [0 0 6 9] *^Bfl«^ 4 CD^Jfe^iJti, W-M^ Vr'V-y- 
2 U >^N'- 5' 2 3 , 1 iXtJ^BEtHdifl 3 U 1 iXfiJ 

mat^tii^3 2. 3:£giffliMBE«idiS 3 3. ^mmk^m 

3 4 , ^»f§ 4 1a. 4 I b . ggt^ti 4 2 a > 
if 4 3 . itKII 4 4a. 44b. fg^JgipSfl 4 5 a , 4 

5b, m^m.mmA d-7 u •yy^a-y^s i , m 

[0 0 7 0 1 itmmthtl 64a. 64b J; t>'Ji^ffiS 

40 [0 0 7 1 1 ^m.m.mn.^ 2 4 t±32»itajgT-$. -< > 

^<-9 2 3i-'bmtli:^.il^LtJ.<Xi>^'i^Lmi±^mt>. 

>/N'-5' 2 3t^imt)^^i^-r^m'^i,zis\,^xh. 

[0 0 7 2 1 ^4 WSj6fe^JroKl{'Fl±JJlTroill "9 T-fe -5., 

[0 0 7 3 ] ^'^Lmm^n 2 4 CDm)Eli3Si5ii(iiJ«E^ai 
113 3{wJ: 0«lib$n. «^ti<§S4 5btcJ:0fl^«> 

*wss4 1 hizj:y)m^m.mm 
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[0 0 7 4] -f 2 3 CJtbJt/SgiiH. ?E8it<imgft 

t^tbfis 4 tcj; t^i^m^n. m^ummi 3i^A;t;$-t± 

2 3©m;'3mBiti:JS^fflfa^6 7 ©ffi^natJ^ 
L < J; -9 (zf 6 9 4 SrSdl Lr^* 

2 3tiA;^-r'i>. 
[0 0 7 51 w<— 5'2 3®ai:^«:^ro^^l±, US 
03c»iiffliHft*^li:^ 6 9 3 {wx^^<k^^z. XBit«-a?,ftK2 
4 2fg03mSi^t#-:?IE?2!Si:^£-i>, -f 2 3 

oA;':a;':t2£i?L<M«*^«:^ 6 9 3 tm^m\:^mitt£ 

[0 0 7 61 'fV/N'-^' 2 3raAMiJtCt±^ft3 V-T--> 
■9-2 1 :6<Sig!$nTi,>^;6^ (o:k^ ^ t^m^r^ti ^tz 

16. ■< v/N'-^' 2 z^oxti'^mf^wM'i^M'm.ti^ 9 

3 i: [WISH L-r^lS 1 <):ffliJ«Sfl-^ 6 8 W J: o 
[0 0 7 71 IsMWii. 1 *<^*-r'S«/±fc<fct>*^»!t{±. 

-^n^-n 1 -dmmrn^^^ 3 1 fcj;t/ 1 -mmm^^m 

3 2 (CJ; Ot^di^n. ^»^4 1 alcJ: OSS^ro^/i^i: 
?>n. 1 *<^^-r-&S:'7?r;^^x-rS;'5{S-^6 2*^ 
^^^n-S, ®;^3m^6 2 i±«^lii|®tl 4 Sa^iiur 

«S^co»zSg|^5n. $^>(cltKI§4 4 a{i<i:'9> ^« 

[0 0 7 81 3£3it#jmffi^aii§3 3(c<fcOt^ai$ 

n/c3£sEt«^*<^ 2 4<?5aBEti. fS-^tf1iStl4 5b(zJ; 

^5 2 4 0«/±A^*-^r'atDK^B^lzfcl^T^±f V/n'-^' 2 3 W 

[0 0 7 91 D - 7 U -v r7 □ y 7* 5 U±. i±«{^tb:^ 
6 4 bA<L*^€.H'^^'fbL;tBirBl(::fctt^it<?J|iaj*6 

4 aWfg^g^Lrm^fiiSil6^{t??-^«^6 5 i: LT 
ai;t)L, <kl-itSjStb:^J 6 4 b>6<L*^'iH'^^ft-r'5>4 

[ 0 0 8 0] ¥?t3>T'>-!J-2 1 a)^M*<$)'i>f§S;^^ 



(8) #81 2 0 0 1 - 1 7 8 1 4 5 
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[0 0 8 1 ]^ LT. 1 *'fl^-r-5.SJE7i^ % 

[0 0 8 21 Rj=f{c, 1 ^^ni-r-smjE**, * 

[ 0 0 8 31 L/c;6*-9T. *^S?tk 1 *<ll^-r-S«BE 
^ LTjg^fili^Yt:^-!-^-^ 6 5 l±f5^a«f§ 4 6 f3 J: 

a»g4 3®aj;^T'*^jg^ffitiigffi#6 era 

m.tSifi:.m--f^cr>-G. -< >/N'-^' 2 3 <7)^±S)A;':m»it(± 
[0 0 8 41 WMVL^-^Wm^lt^^^-t^nELtK % 

30 ^Bafei*<^^-r^s:'7*«e::*c(cn£-i.mEEj;ot*.^ii 

i Jg^fflMft??-^^!^ 6 5 i±L Wfi^Jf -p. LT 
Jg^ffi^ftW-^M^ 6 5 lifs-^^gm 4 6 J; 0 

«^ii4 3»ai;'3-e*^}t^{itiiti<f-§-5 ecofsti 

40 0 . ;j^^a?tb 1 im^-t^m.i±7b\ ±mmi^ i *<f&^-r 
[0 0 8 51 m i (omMmiziii^xii. :iMmm i 

«^t=6>^. -r >J<-^ 2 3tzfclt^^^ffl^#^%^L 
Ti>fjS-r-5.>f 2 3CD¥l^ti!;'3S;'3^raSL. ^' 

50 -5'->X-rA^:$JffllL-Ct il^. 
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[0 0 8 6] ^4 ^0|life^lJtci^c^T^i. ^'^MMM^ 2 

[0 0 8 71 mAcon^mtzisi^xit^ ^^Mmnm 
[0 0 8 8] ^i^iz^ ^mmwM^2 A(omi±ttzit^ 

c:i:UcJ:oT. ^ w<-iS^2 ^(OihtimtKOmrBllzPiir 
[0 0 8 9 ] ttz^ ibiz^ >i >/N'-^ 2 3ott:^S;^^ 

[0 0 9 0] t.iz^ h\z^ ^ V^^-^'SiJiafl^e 9 4 
^ 2 Z<r>)i^1i'm,'nt''^mzn\^'x:iE^iz{± 

[0 0 9 1 ] ^4 0||fife^J(ci>l^r. >r WN'-^ 2 
di:^mi± ^ e± ai;0®i^L36^-t^ a ^ D X -r ^ KPs^ic io ( t ^ 

/± S ai:^3m2S <1: ^ t (omco^^^tlE 1 

^. ss^fd-r WN'-^' 2 3tDai:^?aE^A:(±aj:^agL*< 
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i^^><>^<-9 2 2(Dihtimf±^tzttihtim'^t't<D^ 

[0 0 9 2] L/::?&<r.r. ^ 4 oSl^fe^J^ci^l^r(l. 

>/<-^2 3(o\htim&itzi±^timm.t^'^^:^^7.^ 
m.^oyn^t^iEt-h^^mt-t^m^iz^^'i^. ^ 

10 -9 2 3(0^timj±^fz\t^t)W(k^fzit]i^tim^£t^ 

gmfl^lia«i<^ffi^fflt^rfcci:i>L. 1*^51^ 
iott-i). -f y/N*-^' 2 3c7)ai:^^i±^/ct±di;'^m^L^/c 

[ 0 0 9 3 ] H 4 i^HJfeWl-iil^r -r 5^ 2 3 

W^^UUir^ z.hxz^-y x'n-yri^tz^K ^ >^<- 9 
20 2 3 7^^di:^•r'2)^JE^7)^iI^i$rfflffl]-r^^^^zJ:^T^T-^ 
TtJ:c>L. >r 2 3;6<tti:^^-5>«;^t^)lii|i^$iJ 

[ 0 0 9 4 ] El 9 it^m^com 5 (7)^*feCTr*^^o S 9 

7.^u[z^ xmrnm 1 ^^'(J^^Mmn-m2 a tmm^ 
[ 0 0 9 51 :^^m(Dms(Dm.mmit. ^jtziv-r'v-y- 

2 K ^ >/<->^ 2 3 . 5ti5&li^.a<^ 2 4.1 iXfflySE 

t^aiii3 1 . 1 mm^tt^thms 2. ^^gsi'Mnttths 
30 3 3 . ^mm<^i^&m 3 4 . mnm 4 1 a . 4 1 b . 
S5>ti 4 3 . itm^ 4 4a. 44b. m^mmm 4 5 

a, 4 5 b. m^mi^mA 6. 5»ai±4 8. h v ^ 
K 4 9 3 . *feS^fiilHlj?& 4 9 5 > D -7 U -y ^7 a 
'V r 5 U S^S^Jtaitl 7 3 J: 0 -So 
[0 0 9 61 itnmthJj 64a. 64b iScfcmg^fitE 

[0 0 9 71 5sast«as*<^ 2 4 tis^gsmaiT?*) »9 > > 

/N'-iS'2 3*>^«;^^r«t*gL/,i:<Tt5c85S/±$r«*». 
40 ^>/<-^2 3 7^l^^m:^^tt$&-r'5>it^^^i5l>r4,. 
<7)m/± (i ^ i 0 t U ^j: I ^ t (7) T ^ o 
[0 0 9 81 B5(7)|life«?tJ(Di6miJ^T<^)ffiOT'*)^o 
HI 1 0 tiS 5 i^)|lifefi?fJ(::fctt>s#fi^<7)^<l:o»^ 
Ltzh(Dr-$>^o 

[0 0 9 91 ^^^Mmnm2 A (om&it^&m&^ia^ 
fi3 3(Cct o«itb^n. m^i^msA bhizj:nm^(o 
i^^^tm^^ntz^k. mum A 1 btcctotg^fssfs 

fg-^6 6 i:t7)S7i)^Stai$n. >/<-^ 2 3cDii;^/S0S 

<7>}g^iiT-fe^m^fifi-^6 7<h/j:^o rg^<i^<isfi-^ 
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[0 10 01 ^>/s-^ 2 3 (Dtif^tlM'^dt. 
[0101]^ >/^-^ 2 3t7)tii;^li^^^2g^ff^t±. HI 

0 ^7)^^giffllJ{it^^;^; 6 9 3 iz^.-tj: o iz^ ^simmnw 

2 4O2iB(0m^m.^n'OjE^mttj:^^ -r>/<-i$?2 

3cDxtimtj^^m.mmi^mt}6 g s tmrni^mmt 

[Q 1 0 21 ^>f<-9 2 3 toA;^{Ht3ti^ft33>7^'> 

^ 2 3 -^t7)A;'jmOEt±^^Lffi'JttJ^Sm;^ 6 9 

[0 1 0 31 1 :6^?l*-r^a/±iJJ:I/ag?tti. 

^ti^^n 1 ^ffl'j«i±*taiii 3 1 cfci/ 1 ^mmm.^^^ 

3 2t::J:0^m^n. Sgf§4 1 a (3 J: 0 i^^OS:6< ^ 
*jS$n'i>o 'B;^/ff-^6 2 tifi-^if titl 4 5 a^ffiLX 

[01041 v^v 9 K 4 9 3 ti. it^gim:;:) 6 

H^^'^L(3|E<tL/'c^^lziJtt'i>fi^±f"|iiS4 5 a^^tb 

;^ ^ Sft-r ^ ^ CO s> ^ o 

[0 10 51 tiM^A 4 ati. «^tffsil4 5 B<D&,ti 
(omt h^-v ^.•t;-;UK 4 9 3 (O^tiComta^i^fHz]:^^ 

y-7 n 7" 5 J: 0 . it^lltii;^? 6 4b (om^'Lt^C:, 

mzmt-t^t^izis^^xmM^ m^^n^ j^^fatsts 

[0 10 61 Lfzt^^X^ ittSlfai^e 4 b^^^g^<L/6^ 

^ H {z^fL L ^ # ±mm^ 1 :6^*^*-r ^ 
t\ imm^ii^ Ah(omtmib^ih'L\zmt\^fzt^\z 

[0 1 0 71 mnmm^A 9 5 i±A:^fi-^^7)^^^fii(^<g 

^&t}-t^h(OX^y)^ S?f^BE4 8 t±ffi^fB(plgS 4 9 

h(ox$>^o ^ y^^-^ 2 3 <Dihtimm.i±^^mMn^ 
2 4(Dmj±izmsitm-t^(Dx. ^yj<-9 2 scoth;^ 



(10) ItPfg 2 0 0 1 - 1 7 8 1 4 5 

18 

[0 10 81 ¥^#=3>T'>-9-2 1 a)S»;6<*)^*iJKA# 

^>/<-^2 3t7)ai:'^m:/7^30jg^ff^Srj5teL/ctc7)tcWL 
TS^9 0Jg^n/'c-6i7)ch^j:^o l^fzt^-^X^ ^ 

2 3(7)m;'Jli;^56^^£7)^±5ffi^7)fa$:/jN76>tE>A^07^f^-^1f 
mz^\.^x±^m^ 1 ;6^*si^-r'2>s£t±B#rBit3?^ LTM 

[0 1 0 91 ^LT. A^^^l ^^^ti-^Si±;&^ * 

1 tm^-t^m-htrnxizf^^mji,^ 0 ^S)-?)!! 

Mas 1 ;6^^±-r^mjE^WBli3>^LTiEOlf-i^^±L: 

^±-t^m.j±t<mmizn\^xn(D e-- u^Bf.f^.r* 

20 [0 1 1 01 j^^ti. 1 7i)^*^*"^^mi±^^ ± 

[0 1111 {.fzt^^x^ xmrnmit^^^-t^m^ 
tK ±^mM 1 t^m^-r^mtit^m±\>zu^m&x 0 h 

^ Lrfi^{ii^ft??-§-ft-^ 6 5 t±fi-§-^^tl 4 6 Ucfc 0 

S^^4 3coai;':7T-S>^m^ffl}lit'ifS-^6 6(7) 
{i(i±#L. ^ v/^-iJ^ 2 3/6<^g|-t^¥i5 

LT. 1 ^m^-t ^^^i^mf±:^^Tf^-t ^ Z tlz 

i: 0 . ±mmi& 1 ;6<^^'r 'i>mEE^^ 1 
-t^mti ^m:^ iz u ^ m}± Nffiojg 0 -ej^ffi^ft-f 

40 ^ZtlZt^^. 

[0 1 1 2] Riiiz^ :i:mmi&l7b^^^^^mj±:bK A 

mi^ji±m^mf±(D^tD^XAE^mmzmmmmLx\.^^ 

Jg^ffi^ft??-^{S-^ 6 5 tifl^^^fl 4 6 0 

».^^4 3(7)m;^7-t?fe^jg^{etiii§fi-^6 e^ofsti 

TI^L. -fr^lS^. ^ >/<-^ 2 3 7!)^^^^^^i:9m;^J 
^<T^-t^<DX^ >r V/N'-^' 2 3 ^0¥±9A:f?SSSitim 
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xnm-t^^ >^<-^ 2 3(DW-i^thtimt}^m^L. y lo 

[0 1 1 41 ^5 0||ffl5^|J(Ii^l^T^i. ^>/<-:$'2 3 

ihtiMti(DmMz^i'f^-'^(Dmmm\ s om-ftix 

[0 1 1 51 » 5 ^D||fite^J^::i5l^"rti. >f >/<-^2 3 

2 3(Dti;,timtl^^iti't^^:ti:iJ:^^ 5^ 2 3 

[0 1 1 61 3JS»a^fi^?f2 4iDm/±^/cti^ 

2 3 (Dli;,tiM'^tfzit^ WN'-^' 2 

}±^^XJltitim'^iizJ:':,X^^^^&t^'\fa^u:;^'t^9 
^ I V^'^ffli^T, ^ v/N'-:^' 2 3<7)/±i:^m;tl^^i^fl5?i;^* 

*>cI:t>o 30 

[0 1 1 71 tfz^ihiz^ ^^^imwn^2 4comj±^fz 

V/N'-^' 2 3<7)tb;^mgt^/-cti:>f V/^-jJ' 2 3^?)ttl 

^5c^-r>i)5'-r ^ ycr^m^^^x. ^ v/n'--^' 2 3<:otti:^ 

[0 1 1 81 ^ 5fiO|life^J(z:foC>Tti. -r>>'<-i5'2 3 

2 3^>*m:^-r'i>ai±t^JS«l>i^$iJtS]-r'S>::<i:l::ctoTtf-p 
Tt)J:l^L. 2 3 ^^^di;^^-^®:^^^)^*!^*] 

ffl -r C ^ ( c J: o r ? T o T t J: I ^ « 
[0 1191 

[Q 1 2 01 S^c. *5&Hfl$rffll^^^i:^^J:•). g:^« 50 
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ii^mmm. ^m-t^ ^^L^ti:kmm^^m > x 5^ a 

ffl-tt^. S#/<^T-:l-o^[s]SS<h7'^i^^;^[HlSS^ffll^T 

[n 21 :^mn^m \ (ommmiz^n^m^^m 
[0 41 :i^nm(om2a>mmmiz^ii^m^mi 

[1151 *^0flt7)||3O||]5te0)J^7)7'n>v ^0 

[11161 :^mn(rym3(D'mMmiz^ii^m^m& 

m 7 1 *5|BflO^ 4 C0|Ujfe^J<7)7'a y ^ H 
[[1181 *5|0^OS4<7)|l55S^iJ(^^Dtt>l)fi-^Jg^fl5 
[11191 *^0fl^7)|? 5 0|ISfe^J(7)7'D 'y ^0 
[HI 01 *5l9^^B5(7)||Jte^J(ciott>SfS-^i^Jg 

[Hill '^^(o:f5m(Dyvij {;m 
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6 9 3 • • • • ^ykmm^mti 

6 9 4 ■ • • ■ -r V/<-5'*iJ»fi-^ 

7 0 • • • • -^-f i^unvt^i — ^'jj.^.y h 
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7 1a. 7 1 b • • • • A/D^^if 
7 2 • • • • PWMfi-^M^S 
7 3 • • • • ^2 
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